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ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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Introduction

Polycyclic aromatic hydrocarbons (PAH) are present in nearly all types of waters. These substances are
adsorbed on solids (sediments, suspended matter) as well as dissolved in the liquid phase.

Some PAH are known or suspected to cause cancer. The maximum acceptable levels of PAH in waters
intended-fer-human-corsurmplion-are-givern-Eurepean-egislation 11121 [3] r41

o CToOTTToT o - CoOTTo T T o toTr T arc gty e i e o opear ETgroator

The |[sum of the mass concentrations of the six PAH specified in this part of ISO 7981 usually is about
0,01)ug/l to 0,05 g/l in ground water, up to 1 pg/l in surface water, and up to 1 000 pg/l in-waste Water.

© 1SO 2005 - All rights reserved \
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Water quality — Determination of polycyclic aromatic
hydrocarbons (PAH) —

Part 2:
Determination of six PAH by high-performance liquid

chromatography with fluorescence detection after liquid;
extraction

liquid

WARNING — Some compounds being measured are presumed to be carcinogenic. Acetonitrile and
hexgne are harmful.

Pergons using this part of ISO 7981 should be familiar with normatJaboratory practise. Th
doeg not purport to address all of the safety problems, if ahy, associated with its use. It is the

res

nsibility of the user of this part of ISO 7981 to establish appropriate safety and heal

and to ensure compliance with any national regulatory conditions.

IMPORTANT — It is absolutely essential that tests conducted according to this part of |
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ed out by suitably trained staff.

Scope

part of ISO 7981 specifies the determination of six selected PAH in drinking, mineral and
ground and surface waters in (mass concentrations above 0,005 pg/l, by high-perforn

o[b]fluoranthene, benzo[a]pyfene, benzo[k]fluoranthene, indeno[1,2,3-cd]pyrene, and benzo
Table 1).

some maodification, this-method is also applicable for the analysis of moderately polluted was

Normative references

encesy only the edition cited applies. For undated references, the latest edition of the
ment (including any amendments) applies.

following> referenced documents are indispensable for the application of this document.

is standard

h practices

SO 7981 be

table waters
nance liquid

matography with fluorescence, detection after liquid-liquid extraction. The six PAH are: fluoranthene,

ghilperylene

e waters.

For dated
referenced

ISO 8466-1, Water quality — Calibration and evaluation of analytical methods and estimation of performance
characteristics — Part 1: Statistical evaluation of the linear calibration function

3

Principle

Since PAH can to a large extent be adsorbed on particulate matter, the whole sample is analysed.

NOTE

but this is not relevant for drinking water.

© I1SO 2005 — All rights reserved
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PAH are extracted from the water sample by liquid-liquid extraction. The extract is evaporated to dryness and
the residue is taken up in a solvent and analysed.

Extracts of surface waters and other contaminated water samples should be cleaned on silica (8.4) prior to
analysis.

PAH are then separated by high performance liquid chromatography (HPLC) on suitable stationary phases
under isocratic conditions, identified and quantified by means of fluorescence detection at a constant
combination of excitation and emission wavelengths.

Name Chemical Molar mass Carb_on CAS-number Structure
formula fraction
g/mol

Fluoranthene CieH10 202,26 95,0 206-44-0 @’8
Benzo[b]fluofanthene CooH12 252,32 95,2 205199-2 @@.
Benzo[a]pyrgne CyoH12 252,32 95,2 50-32-8 ©©©©©
Benzo[k]fluofanthene CoH12 252,32 95,2 207-08-9 @@’
Indeno[1,2,3{cd]pyrene CooH1o 276,34 95,6 193-39-5 :: O
Benzo[ghi]pgrylene CooHyo 276,34 95,6 191-24-2 @‘@

4 Interferences

4.1 Interferences with sampling and extraction

Use sampling containers made of materials (preferably of glass or steel) that do not affect the sample during
the contact time. Avoid plastics and other organic materials during sampling, sample storage or extraction.

If automatic samplers are used, avoid the use of silicone or rubber material for the tubes. If present, make

sure that the tubes are as short as possible. Rinse the sampling line with the water to be sampled before the
test sample is taken. ISO 5667-2 and ISO 5667-3 can be used for guidance.

2 © 1SO 2005 — Al rights reserved
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Keep the samples from direct sunlight and prolonged exposure to light.

During storage of the test sample, losses of PAH can occur due to adsorption on the walls of the containers.
The extent of the losses depends on the storage time.

4.2 Interferences with the HPLC

Substances that show either fluorescence or quenching and co-elute with the PAH to be determined can
interfere with the determination. These interferences can lead to incompletely resolved signals and can,
depending on their magnitude, affect accuracy and precision of the analytical results. Peak overlaps will
prevent the measurement of peak height and/or area. Unsymmetrical peaks and peaks broader than the
respgctive peaks of the reference substance suggest interferences.

5 Reagents

Use only reagents of recognized analytical grade (e.g. “for residue analysis” or “for\HPLC analys|s”) as far as
available, and only distilled water or water of equivalent purity showing the lowest possible fluoresgence.

Monftor the blank to guarantee that the reagents do not contain PAH “in” detectable concenfrations (see
Clause 12).

5.1 | Solvents

5.1.1 Solvents for extraction and clean-up of the extract

5.1.1.1 Cyclohexane, CgH,,

5.1.1.2 Hexane, CgHq4

51.1.3 Dichloromethane, CH,Cl,

Othgr volatile solvents may be used as(well, if it is proved that the recovery is equivalent or better.

NOTE Dichloromethane often centains stabilizers, e.g. ethanol or amylene. Stabilizers can influenge the elution
strenpth of the eluent. Without stabilizer, free radicals might develop. This can lead to degradation of PAH. [The presence
of hydrogen chloride indicates._the presence of radicals. Hydrogen chloride can be determined py extracting
dichlpromethane with water afd)measuring the pH value.

5.1.4 HPLC solvents
5.1.21 Methanol, CH;0OH
5.1.2.2 Acetonitrile, CH;CN

5.1.34.3 Tetrahydrofuran, C,HgO, without stabilizer

NOTE Tetrahydrofuran can contain peroxides. Although peroxides have not yet shown to cause any interference with
the HPLC determination, it is preferred to use batches with low peroxide content (regularly checked using test rods). It is of
advantage to use small packages.

5.2 Sodium thiosulfate pentahydrate, Na,S,05-5H,0
5.3 Sodium chloride, NaCl
54 Sodium sulfate, Na,SO,, anhydrous, precleaned by heating to 500 °C.

5.5 Nitrogen, having a purity (volume fraction) of at least 99,999 %.

© 1SO 2005 — All rights reserved 3
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5.6

5.7

Helium, having a purity (volume fraction) of at least 99,999 %.

maximum activity.

NOTE

5.8

5.9

Prepacked silica cartridges are commercially available.
Molecular sieve beads, pore size 0,4 nm.

Reference substances (see Table 1)

Silica, with an average particle size approximately 40 um and stored in a desiccator to ensure

Because of
available, pr

ne dangerous rature oOr e subsiarices 10 be used, s nignly recoirimernaea 1o use COImirie
bferably certified, standard solutions. Avoid skin contact.

cially

5.10 Single-substance stock solutions, of those listed in Table 1, diluted in acetonitrile (5.1,2:2)1to a mass

concentratio

h of, for example, 10 ug/ml.

5.11 Multiple-substance stock solution, preferably certified, diluted in acetonitrile) (5.1.2.2) to a fnass

concentratio|
5.12 Calibi

Prepare at |
(5.1.2.1) or
phase.

For examplg
acetonitrile
individual sul

NOTE T
protected fron

6 Appar

Standard lal

h of, for example, 10 ug/ml for each individual compound.
ation solutions
past five calibration solutions by appropriate dilution of the stock: solution (5.11), using meth

hcetonitrile (5.1.2.2) as solvent. The choice of solvent depefids’on the composition of the m

, using 50 pl of the stock solution (5.11) in a graduated”10 ml flask (6.16), make up to volumsg
5.1.2.2) or methanol (5.1.2.1). 1 ul of this reference solution contains 50 pg of the respg
bstance.

ne solutions 5.10 to 5.12 are stable for at least-one year when stored in the dark at room temperatur:
h evaporation.

atus

oratory equipment cleaned,to eliminate all interferences.

Clean all glassware, for example; by rinsing with detergent and hot water, and drying for about 15 m

30 min at ab

Glassware t
not be re-us

out 120 °C. Afteropoling, rinse with acetone, seal the glassware and store in a clean environ

nat has been i contact with waste water samples or samples with high PAH concentrations
bd for drinking water analysis.

h glass bottles, narrow-necked, flat-bottomed, nominal capacity 1 000 ml, with solid

anol
obile

with
ctive

e and

in to
ment.

shall

plass

6.1 Brow
stopper.
6.2

frequency of 1 000 min—".

6.3

Measuring cylinder, nominal capacity 10 ml, 25 ml and 1 000 ml.

Magnetic stirrer with stirring rods, PTFE coated, kept under cyclohexane, with a maximal rotational

6.4 Separating funnel, nominal capacity 1 000 ml, with PTFE stopcock, kept under cyclohexane, and glass

stopper, e.g.
6.5

6.6

a Squibb funnel.

Conical flask, nominal capacity 100 ml, with glass stopper.

Reduction flask, nominal capacity 100 ml (see Figure B.1).

© 1SO 2005 — All rights reserved
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6.7 Centrifuge with rotor, with a rotational frequency of about 3 000 min—! and with centrifuge tubes with
tapered bottom, nominal capacity 50 ml (see Figure B.2).

6.8 Pasteur pipettes
6.9 Evaporation assembly, such as a rotary evaporator with vacuum stabilizer and water bath.
6.10 Shaking apparatus, with adjustable rotational speed, suitable for test tubes.

6.11 Blow-down assembly, nitrogen pressure cylinder with pressure-reducing valve and needle valve for
fine adjustment.

6.12| Microfilter, with solvent-resistant membrane, pore size 0,45 um.
6.13| Autosampler vials, capacity approximately 2 ml, with inert filler cap, e.g. PTFE coated sepfum.
6.14| Polypropene or glass cartridges, filled with at least 0,5 g silica (5.7).

6.15| Glass vials, e.g. centrifuge tubes, nominal capacity 10 ml, with glass stoppers.
6.16| Graduated flasks, nominal capacities 10 ml, 100 ml and 250 ml.

6.17| High-performance liquid chromatograph, with fluorescencé detector and data evaluation system,
including:

— degassing assembly, e.g. for degassing with vacuum er helium;

— low pulsating analytical pump;

— manual or automatic sample applicator;

— column thermostat, capable of keeping the temperature constant to within £ 0,5 °C;

— fluorescence detector, preferably equipped with a monochromator on either the excitation and
emission sides, or with a filter, (8.5.2);

— analytical separation-column, e.g. a column with length up to 250 mm, internal diamegter 2 mm to

4,6 mm, packed with-particle size 3 ym to 5 ym material, capable of near baseline s¢paration (at
least as good as-in_Figure A.1) of the PAH to a large extent.

7 Sampling

When sampling drinking water from a tap of the water supply, collect the test sample before the tap is
sterilized for-bacteriological sampling.

PlasticsZmaterials — with the pyr‘ppﬁnn of pnlyfpfmfllmrnfhpnp (PTFF) — should not be used dur ng sampling

and sample treatment, as losses can occur due to adsorption of PAH on the material. Take care during
handling of the test samples to keep them from direct sunlight, as PAH can decompose.

Collect the test sample in brown glass bottles (6.1) of known mass. Dechlorinate water samples containing
chlorine by immediately adding approximately 50 mg of sodium thiosulfate (5.2).

Fill the bottle to the shoulder (approximately 1 000 ml) and store the test sample at about + 4 °C and protected
from light until the extraction is carried out. Ensure that the extraction is carried out within 24 h after sampling
in order to avoid losses due to adsorption. When the complete analysis cannot be performed within 24 h, the
following procedure shall be performed within this time limit. If necessary remove a part of the sample from the
sampling bottle until a sample volume of about 1 000 ml £ 10 ml remains, and determine the volume of the
sample by weighing the bottle, add 25 ml of cyclohexane (5.1.1.1) and shake well. The pretreated sample can
be stored for 72 h at about + 4 °C, protected from light.

© 1SO 2005 — All rights reserved 5
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8 Procedure

8.1 Extraction

Take care during the handling of the samples to keep them from direct sunlight, as PAH can decompose.
Homogenize the test sample, e.g. with a magnetic stirrer. Remove a part of the sample from the sampling
bottle until a test sample volume of about 1 000 ml = 10 ml remains, and determine the volume of the test

sample by weighing the bottle.

Add 20 g of sadium chlaride (5 3) to imprave the exiraction efficiency Add 25 ml of cyclohexane (5.1 1.1) and
mix. Keep the test sample in a cool and dark place until the extraction is carried out.

Add a stirring bar and put the lid on the bottle. Then thoroughly mix the test sample using the magnetic dtirrer
(6.2) at maximum setting (1 000 min~1) for 60 min. Transfer the test sample to a separating funpel (6.4] and
allow the phases to separate for at least 5 min.

The extractipn procedure can also be carried out using a microseparator (see Figure B.3)!

If a stable efnulsion is formed during the extraction process, collect it in a centrifuge-tube (see Figure B.2) and
centrifuge it for 10 min at about 3 000 min~"(6.7).

Transfer thg aqueous phase into the sample bottle (6.1) and collect the cyclohexane extract in a 100 mi
conical flask| (6.5). Dry the extract in accordance with 8.2.

8.2 Drying of the extract

Rinse the s¢parating funnel (6.4) with 10 ml of cyclohexane'(5.1.1.1) and add the cyclohexane to the|total
extract.

Dry the extrgct with sodium sulfate (5.4) for at least. 30 min, swirling the vessel frequently.

Decant the qry extract into a reduction flask (6.6). Rinse the conical flask (6.5) twice with 5 ml of cyclohexane
(5.1.1.1) and add to the same reduction flagk:

8.3 Enrichment

Evaporate the dried cyclohexane extract until it fills only the tapered tip of the reduction flask |(6.6)
(approximately 500 ul), with the-gvaporation assembly (6.9), e.g. the rotary evaporator at 120 hPa and 30|°C.

Dissolve any residues that might have been deposited on the glass wall by shaking the extract using the
shaking apppratus (6<10).

If the samplg i
with the blow<down assembly (6 11) using mtrogen (5. 5) Dlssolve the dry re3|due either in methanol (5.1.2.1)
or in acetonitr ' ) —Use a defined
volume of the solvent e. g 1 ml.

Ensure complete dissolution of the PAH for example by standing for a period of about 15 min.

Transfer the enriched sample, if necessary after filtration through a microfilter (6.12), into an autosampler vial
(6.13). Keep the sample in a cool and dark place until the analysis is carried out.

Clean extracts from surface waters and other contaminated water samples in accordance with 8.4.

6 © 1SO 2005 — Al rights reserved
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8.4 Clean-up of the extract

For clean-up of the extract, use columns or cartridges (6.14) containing at least 0,5 g of silica (5.7). Clean the
silica in the column or in the cartridge by rinsing with five bed volumes of dichloromethane, followed by
conditioning with the same volume of hexane.

Dry the solvents used for cleaning the extract by applying molecular sieve (5.8). The silica should have its
maximum activity.

Transfer the concentrated extract (8.3) with a Pasteur pipette (6.8) onto the hexane-covered silica and allow to
soak almost completely into the silica. Collect the eluate in a glass vial (6.15).

Rinse the reduction flask with 500 pl of hexane (5.1.1.2), add this solution onto the column _and-allow to soak
almdst completely into the silica.

Elutg the PAH with a mixture of dichloromethane (5.1.1.3)/hexane (5.1.1.2) 1:1 volume fraction.

NOTE Commercially available cartridges containing 0,5 g of silica require a volume”of-at least 3 ml of the mixture of
dichlpromethane/hexane 1:1 volume fraction for the elution of the PAH.

Evaporate the solvent remained with the blow-down assembly (6.11) using nitrogen (5.5) until incipient
dryngess.

Dissplve the dry residue either in methanol (5.1.2.1) or in acetonitrile (5.1.2.2), respectively, depending on the
HPL mobile phase to be used. Use a defined volume of the selvent, e.g. 1 ml.

Ensyre complete dissolution of the PAH, for example, by standing for a period of about 15 min.

Trangfer the enriched sample, if necessary after filtration through a microfilter (6.12), into an autqsampler vial
(6.13). Keep the sample in a cool and dark place until the analysis is carried out.

8.5 | High-performance liquid chromatography

8.5.1 Chromatographic separation

Adjupt the high-performance liquid chromatograph according to the manufacturer's instructions. Regularly
chedk baseline noise and baseline drift against the specifications guaranteed by the manufagturer. If the
results of these tests do not meet the specified values, detect and eliminate the causes.

Condlition the separation column (6.17). Optimize the separation isocratically with solvent (b.1), and, if
necgssary, add water; depending on the condition and the selectivity of the stationary phase. The| PAH should
be s¢parated as\completely as possible (see Figure A.1).

Perylene [which, although it does not belong to the PAH to be determined, is often present in natyral samples,
and |will"\be determined under the prevailing conditions of detection (8.5.2)], should be included in the
calibration step.

NOTE Some stationary phases allow an improvement of the separation between benzo[ghilperylene and
indeno[1,2,3-cd]pyrene by optimizing the temperature of the column. Thermostating the separation column at room
temperature has proved advantageous.

The maximum sample volume injected onto the HPLC column depends on the stationary phase used and the
internal diameter of the separation column. A sample volume should be chosen that will not give additional
band broadening. For example, when using a column with an internal diameter of 4 mm, the volume should be
about 20 pl.

© 1SO 2005 — All rights reserved 7
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8.5.2 Detection

Use a fluorescence detector (6.17) for the detection of the PAH. If it is supplied by a monochromator, choose
excitation and emission wavelengths to optimize the sensitivity and selectivity of the PAH detection. An
excitation wavelength of 365 nm (bandwidth of about 25 nm) and an emission wavelength of 450 nm
(bandwidth of about 50 nm) is recommended as a compromise between sensitivity and selectivity.

If using a filter fluorimeter, the filter characteristics should, as far as possible, be identical with the conditions
of detection for monochromator instruments: excitation at 365 nm (e.g. interference filter); emission at 415 nm
to 420 nm (edge filter).

A scanning
wavelengthg

Dissolved d
concentratio|
should be k
vacuum.

8.5.3 Iden

nuaorescerice  spectrometer Imdy 4disOo De Used. I tal Case 1Ie excitation —and—ernTi
can be used to optimize the sensitivity and selectivity of detection for each of the PAH.

xygen in the eluent can reduce the fluorescence signal, hence variations in*the ox

hs affect the reproducibility of the measurement. Therefore the oxygen content of the ¢
bpt as low and constant as possible by degassing the eluent using, for example, ‘helium (5.

ification of individual compounds

If there is n@ peak at the characteristic retention time, and the chromatogram is normal in all other asp

assume the

Assume the
chromatogrz
substance (4

NOTE T

a) by compd

its retenti

b) by repeti

composit

c)

9 Calibr

compound not detected.

presence of an individual compound to be detected, if the.retention time of the substance i
m of the sample agrees with the retention time in the chromatogram obtained from a refer

.9) in a reference solution, measured under the same.€onditions (tolerance + 1 %, max. 10 s).

he verification of a positive result can be obtained, if required, using different methods:

rison of the excitation and emission spectrum ©f the substance in the sample, which has been allocat
bn time, and the spectrum of the reference substance, taken under the same conditions;

ion of the chromatography using a stationary phase of different selectivity and/or an eluent of diff
on (see Figure A.1);

by applicgtion of an independent method, e.g. gas chromatography.

ation

9.1 Gene

al

For calibratipn a distinction is made between initial calibration, routine calibration and checking of the vz
of the calibratioh curve. Initial calibration determines the working range and the linearity of the calibr
function as dpecified in ISO 8466-1. Perform this calibration when the apparatus is used for the first time.

Bsion

ygen
uent

6) or

ects,

h the

ence

ed by

erent

lidity
ation

In the next step, establish the final working range and perform the routine calibration. Repeat this calibration
after maintenance (e.g. replacement of the column), after repair of the HPLC system, and in case the system
has not been in use for a long time, or if the validity criteria cannot be met. Check the validity of the routine
calibration with each series of test samples to be analysed.

9.2

Initial calibration

Establish the preliminary working range by analysing at least five dilutions of the calibration solutions (5.12).
Test for linearity as specified in ISO 8466-1.

© 1SO 2005 — All rights reserved


https://standardsiso.com/api/?name=eb61f7c21e50232eba0ab29d6eb25985

9.3

ISO 7981-2:2005(E)

Routine calibration

After examining the final working range, analyse a minimum of five dilutions of the calibration solutions (5.12).
Calculate a calibration function by linear regression analysis of the corrected peak areas. The actual
sensitivity of the method can be estimated from the calculated regression function.

9.4

Check of the validity of the calibration function

Check the validity of the calibration function from the routine calibration with each batch of test samples by
analysis of one standard solution after every 10 test samples. The concentration of this standard solution shall

be b
than
reca

10

Equi
adju

NOT!

Mea

Ensyre that the peaks of each sample are being integrated correctly, and correct if necessary.

If the calculated mass concentration of a substance in<the sample exceeds the calibration rang

mea

11

Add,

Detegrmine the recovery rates for-surface water samples by the method of standard additions.

Determine the mean recovery 77_1 of the determinand i using Equations (1) and (2):

10 % of the routine calibration line. If this criterion is met, assume the calibration to be
ibrate in accordance with 9.3.
Measurement of samples

ibrate the measuring system before measuring samples. Set the excitation and emission w3g
5t the wavelength programme in relation to the retention times found.

E Reproducible retention times are usually achieved after 2 or 3 injections of a calibration solution

sure the samples, the calibration solutions and the blank in the‘liquid chromatograph.

suring sample and repeat the measurement.

Determination of the recovery

e.g. 2 ml of calibration solutions (5.12) to 1 000 ml water, and proceed in accordance with ClI

5.12).

ause 8.

pi,Nf
niN = '
i,N%
il
Z min
) N=1
T
n
where

nn  Is the recovery of determinand i on the concentration level &;

etween 40 % and 80 % of the working range. Make sure that the individual results do not deviate by more
valid. If not,

velengths or

e, dilute the

(1)

()

PiN is the mass concentration of determinand i on concentration level N, calculated using the

calibration function, in micrograms per litre, ug/l;

litre, pgl/l;
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n;

is the mean recovery;
n is the number of concentration levels.
NOTE With the extraction method described in Clause 8, mean recoveries of 95 % are usually obtained. If this

applies, correction for the recovery by factor 77; can be omitted (see Clause 13).

12 Blank

Monitor the
regularly. Fo

If one or mo
eliminate the

13 Calcu

measurement

i INSTrU y i ]
r this, analyse 1 000 ml of distilled water in accordance with Clause 8.

Fe determinands are found in the blanks, perform a systematic investigation to find the'Causs
source(s) of contamination.

ation

Calculate th¢ mass concentration p; of determinand i in the water sample according to Equation (3):

Pi= (_y
q
where

p; st
y; st
b, st
Vg ist
a; st
fac

Vg ist
77_l- is t

—bi) Vi
i Vs m;

ne mass concentration of the determinand i in theswater sample, in micrograms per litre, ug/l;
ne measured value of the determinand i, as;e.g. peak area;

ne intercept of the calibration function.with the ordinate, e.g. peak area;

ne extractant volume from which the injection was made, in millilitres, ml;

he slope of the calibration function of the determinand i, also called substance-specific resp
or as, e.g. peak area per (picograms per microlitres);

ne sample volume,.in millilitres, ml;

e mean recovery.

14 Expregsion of results

ents

and

®)

pnse

Report the mass concentration of PAH In micrograms per litre, pug/l, giving two significant figures at most.
Round up mass concentrations < 0,01 pg/l to the nearest 0,001 ug/l.

EXAMPLE 1
Measured value Result reported
fluoranthene 0,143 ug/l 0,14 ugl/l
benzo[a]pyrene 0,007 9 ug/l 0,008 pg/l
10 © 1SO 2005 — Al rights reserved
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EXAMPLE 2

Measured value Result reported Result reported

(sum PAH)

fluoranthene 0,113 2 ugl/l 0,11 ug/l
benzo[b]fluoranthene 0,027 1 ugl/l 0,027 pg/l
benzo[k]fluoranthene 0,011 6 ug/l 0,012 ug/l
benzo[a]pyrene 0,015 0 ugl/l 0,015 pg/l
benzo[ghilperylene 0,009 7 ugl/l 0,010 ug/l
indeno[1,2,3-cd]pyrene 0,008 2 ugl/l 0,008 pg/l
Total|concentration of the six PAH 0,182 pg/l 0,18 yg/l
Total|concentration of the six PAH, calculated as carbon (C): 0,18 x 0,955 0,17 ya/l

If sufface water is analysed in accordance with the EEC Water Regulations 1975 [2l and 1979 [3
the mass concentrations of the six PAH should be determined and the‘result expressed in pg/l,

aboV

If dri
mas
carb

If dr]
conga
benZ
expr

15 [Test report

Information on at least the following aspects of the test shall be given in the test report:
a) preference to this part of ISO 7981 (ISO 7981-2:2005);

b) pata required foridentification of the sample examined;

c) relevant.ihformation about sampling and sample preservation;

d) [he/oncentration of each of the PAH, expressed in accordance with Clause 14; and

e.
hking water is analysed in accordance with the EEC Dririking Water Regulation 1980 [1], the
5 concentrations of the six PAH should be determined“and multiplied with the factor 0,95 f{
bn content. Result should be expressed in ug/l, as specified above.

nking water is analysed in accordance withsthe EC Drinking Water Regulation 1998 4

o[k]fluoranthene, benzo[ghilperylene and¢indeno[1,2,3-cd]pyrene should be determined arn
bssed in ug/l, as specified above.

, the sum of
as specified

b sum of the
o obtain the

1, the mass

entration of benzo[alpyrene and the sum“of the mass concentrations of benzo[b]fluoranthene,

d the result

e) all operations not prescribed in this part of ISO 7981 which might have affected the results.

16 Accuracy

Statistical data obtained from results of an interlaboratory trial carried out in Germany [®] are given in Annex C.
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Annex A
(informative)

Examples of chromatographic conditions and columns

A.1 Examples of chromatograms (see Figure A.1)

P
BkF
5oF| / Bap
F
A
|
BP
IP
b | L1 | . -
0 5 10 15
f.
a) Column A:
Vydac 201 TP (250 mm x 2,1 mm)
BkF?bF/BaP
- C
BP
IP
——— ) [T .
0 5 10 15
/-

¢) Column C:

BkF BaP B
BbF

BP

0 5 10 15

b) Column B:
Nucleosil 5 C18 PAH (150 mm x 4 mm)

P
BkF
BbF| | BaP D
F
|
“ BP
IP
—— I
0 5 10 15
f.
d) Column D:

Nucleosil 5 PAH (250 mm x 4 mm)

Key

F fluoranthene

BbF benzo[b]fluoranthene
BkF benzo[k]fluoranthene
BaP benzo[a]pyrene

BP  benzo[ghilperylene

IP indeno[1,2,3-cd]pyrene
P perylene

Bakerbond PAH-16 Plus (250 mm x 3 mm)

Figure A.1 — Isocratic separation of six PAH

12

© 1SO 2005 — All rights reserved



https://standardsiso.com/api/?name=eb61f7c21e50232eba0ab29d6eb25985

ISO 7981-2:2005(E)

A.2 Operating conditions (see Table A.1)

Table A.1 — Operating conditions

Column |Eluent Flow Temperature | Pressure
ml/min °C bar
A Acetonitrile-water 95:5 0,4 27 85
B Methanol-acetonitrile 20: 80 0,8 20 75
C Methanol-tetrahydrofuran [ 65: 35 1.0 25 125
D Methanol-acetonitrile 50: 50 0,5 20 45

A.3| Detection

If the fluorescence detection for the PAH is supplied by a monochromator, ,the folllowing excitation and
emigsion wavelengths are recommended as a compromise between sensitivity.and selectivity:

a) pxcitation wavelength of 365 nm (bandwidth of about 25 nm);

b) Emission wavelength of 470 nm (bandwidth of about 50 nm).
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Annex B
(informative)

Examples for the construction of special apparatus

Dimensions in millimetres

1
(=4
m
1 v
=
B 960 o =
i A
2 |%
‘i )
% e
GIFJ Yy v
S @10
Key
1 1SO 383-14/23
2 total graduated volume of 2 ml with graduations of 0,1 ml
Figure B.1 — Reduction flask (100 ml)
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